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(57) Abstract: A method for proliferating a hepatitis virus such as 
HCV and an apparatus therefor. A method of proliferating cells (for 
example, hepatocytes), which are less adhesive to a carrier, in a large 
amount over a long time. More particularly, the above method com- 
prises infecting hepatocytes, which are maintained in a radial flow type 
hepatocyte bioreactor consisting of a main bioreactor unit containing 
the hepatocytes carried on a particulate porous carrier and a liquid cul- 
ture medium flown from the periphery of the main bioreactor unit to- 
ward the center thereof, with a hepatitis virus; continuously flowing 
the liquid culture medium from the periphery of the main bioreactor 
unit toward the center thereof; and thus proliferating the hepatitis virus 
in the hepatocytes thus infected. 
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0. 0 2 5 - 0. 7 5 m 1 # K ti 0 . 05-0. 5ml/»lIA?fflL 

(&*g§) C$«lmiati). 21 0. 2 5-1 OOml/BlI, <if 
£L<&0. 5-5Oml/0glT^5. « <D mmmg. it . #fc|E 

/Ht'J7^-^ (£^g§) ©$«lm 1 MifcO. 0. 
25-2. 0 L/ B . L < \t 0 . 5-1. 0 L/Hi^t^l.. Jgii<7)p 

Hit MJ Afc««> = SMfc&*SJ£ffl^T*lJ 7 . 0 KiEgT-S H t # 

Iff SB fii? 31 LTt^t^ t. fc*ffi#£?Lttfi# <h L fctf S «t 

0 s - 1 0 9 *fflJ&/m 1SS. #£L<ttlO«~10 7 fillia/mlg|£ , T?i&0, * 
IHRiUS^, #J;Uf A'< t'J7^^-**l 2 1*3 2 0 Om 1 

i o 7 ~ i o ,o mm&. ffsuui o 8 ~ i o & 
mi&^m Lfc«iis*vw * ij 7 * ^-*#:^dff ^rko 3mm 

- 1 2 fl# Pal fl £tt . «*Sc<&SEiI£iL#, Sfll(?)/Ht 'J7^-*»^b« 
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ffll^:iA«T$5. LtiJH£tt<Z)fl|£ IT. FLC-4 (*S#gfSS5. 

8 0 4. 4 4 1 1. FERM B P - 5 1 6 5 0§|{S^T'4^If ItSII 
ftBrfcaFK) . H e p G 2 (ATC Cct 0 Af »J|) . Huh7 (Japanese Can 
cer Research Resources Bank (JCRB) J: 0 A¥ f>J6£) , FLC-1, F L C - 2 , 
FLC-3, FLC-5. FLC-6S^FLC-7 ( Z tl <=> F L C > U - X <D 
ftfflflSli, K. Fujise, S. Nagamori, H. Kameda et a].. HEPATOLOGY. 8: 1425. 
1988 : HUMAN CELL 1 (1) : 106. 1 1 5-1 1 8. 1 20, 1 23. 1 988 ; KM® 

*U>h^7tf— 1 6:1 58-1 62.1998 : Kawada.M.el al.. In Vitro Cel 
1. Dev. Biol. .34:109-11 5. 1 998 Mtt % . Alitor. 5. 33-37. 

*569i#a<. tt»a«OJFFffl|je«c{cotriT. H C V©itjitt*tbtt«WLfc t d 
5, FLC-4 MIS + THC V#S&&< JfJfiLfcOT. FLC-4 ij^^ffl U 
*ui*«ffSlti. F L C - 4 Mfi + IItt, HCVC$-y->RNAJ#S65 

c £ feit $ * a m £ ± # $ * at e a» <Dm £ h ^##&-r s t # * s n 5 . 

ffF*8IIIS£&£i&. M5-15 BB«*t«t. JFF*BM&#-r-#{;:iiJB LTIFFifc 

2 0 0 m 1 <a«£fc, iftmm&m&T*® 2. 9xio io £TtgmT3. 
cm. dm. Eg. GM^i^^^-rnoffF^-x^x^fcttm^-ii-s-t 

**-*#rt<Z>JF«|fiK:iS««iinT5 - chlCcfcO^^^sj^fl^^OS^-SCc!: 
&*S^5Jff j$&#ifii?if <D§ £ LTli. «p (C H£ * tl & ^ . /W + U 
7^^-*ft»$jj|©i/5 0-l/10i*^IST*5. Utt. JFf^ 
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< JirxzH-mmftT-mm-rz z r&v-i jiza&m&c dna^ 

dtfctt. ^±fcfF#tf-f d £<D*fc ST. 1FF8BIS 

ff £ L < « 2 P#r^~ 2 4 fl#fflgg. $ b L < tt 2 ~ 1 0 ISIiaggUi. ifffc 

fc js tfcii&R rasa it l, $ e ic-ew^^s l < \t 2 mm- 4 

8 fcWgflE. $ 6 fc«P£ L < 6 - 4 8 l# Wg£ tt»rfc fc JS £#<0 fffcT 

ic/w * u 7^7 i 2 ©jaa** s#ffl<**ifcis*tt*M/w *<j 7* * 

fflfe'^'f ^X^aSSfeTSBTflgiiSrSSfeSCt^T^S. * fc . Jft &<J 1 )l> X Z & 

ttSBM 1 5 ^rfl- 4 StfslSg. £b{C$f£L<fi3 0 #|S]~ 2 P#P«1gjg, 
*n£T<B»r»J8it!!em££&tfK£(Kfcj£«£ l . 5{§~4{ggj£. £b£ff 

*L<tti. 5»-2. 5 iBumizmua^itx^m-r^ z.ttf$f$. lu. coj; 
^ \z-rz zt\z& offf^^< ^x*<aiifeT5niflgtt*aji), # -same 
tfK&^ciitfTfr*. iff an as ifiiti^;wtU7^ 

«««3 0mlfl)«^i:ttl 5 p p m± 3 0 %) S£ £ & o BS.6T8f*ffi& £ft 
^SL<. * b L < \Z 2 9 TC- 3 2 tilTJ^^. ^ -f ;U X ^? ^ ?^ 

cOck^TiiSiaT-cff -5 c tj&t. an jean* si 

*$ns^^»^biFife^^;i/X*iHiiRTsct{i<to!ff^^-f;i'X*^jttTs 
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*fg^<z)^ttismaELT#fcH c vtcise,-r» hbv^he v^^oif 

fT-lfif >^il > X R NAf L<te7>^P-fc>XDNA^CDffFlfcte& 

^ 1 

( i ) 9 v 7 ;i/ 7 □ - m aw * «j 7 ^ * - 

£ i miz^-rm^^^T^t ? vt^v o-s/w * u 7? Lfc. a 

<t'J7^-*^l 2 &tfl&^&#at5W 2 0 te, iES*5 4 0 W ra©H?L$t 
"TS#?LttO^JRflU$«lEj^ e»ScS fc. AW * 'J 7 2 1 2 ft 

©S«tt3 0 m 1 T&ofc. AW *>J 7**-## 1 2 ft {I L fc^lLttfitt 
H. ^?Ltt^7Xt'-X (Sa^SSiran, hWU/fflSchott Glasswerk Co. Ltd.) "C 
$>?tc. :o*'7^fc'-XCi2tt0. 6mm. ft gfl ttttft tfciC ?L H T is 0 . 
$l$(15 0%. IBSI190m2/L- matrix, fLgtt 2 o"~ 1 2 0 w 
o fc . CCDct^7i^7Xf-X$:/\W^ l J7y^-*^l 2(^i:i 8 g L . 
ft^T. 8BI&Jg*®8m 1 5 0 0 cm 2 /g-inatrixT'*^fc. 
( 2 ) IgiyXfA 
SusS (1) ff)7y7^7 0-S;Ht'J7^3'-$ttr^ty7fAro«H$ 
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m 2mizm^:^}{z^-r. m 2 m\z*t vxt-a jc*5^t, mmtzmmmizmmt* 

NaOHIffa$g3 2rti:illN N a O H *. b ft T *5 0 . 

^mtz^cx^>-/3 4iz£io%mmm&m2 sftiz&mzn. is**© P H*t 

sHS$ftS„ -7J, »*#>^3 6&y = 8ftgtJ(|#>^3 8A<iiSi3>ho- 
7-4 0 *^LT»*«»|»«f 2 8 lCttttSftTlr»«. »*#>^3 6&tf = B£ 

2 8 IC {ft & £ ft & „ iS a n > ha — ^ — 4 0teT-f^DD>bf.3. — $7 — 4 2 li f£ 

ifSftTfeo. ? □ □ > tr o . Mfi^ 2 o ^ic-ffioa^T^ 

ct^tc, 7-/7^7D-l/Ht'J7^-10 m«<& J! aBrt>S#ffl 

£ft3. *ffi$ftfc«*«tfi*>y4 6 lc«fc Q$ffiJ*«ftlffj£$8g4 8 
ft*. fc*5. i2il;itig$i/XfAT(3: > * ftfclg««$igJlfiSS3SW 2 
8 Kg-r&Bfc&tt bftT43 0 . »Hi**tt(0£«Xtt-afc % ttWlZftCTm 

70n3>ea-^-42li 1 &*>7 r «!:S5«t$ft. Sfe. /Wt'J7 

^^-*#tcft*&$ft«JSjitttaijg-r*ia*Ltt^K*»ftffRtf*iiisftfc 

»iE» 2 8 rtt«A6ftfcH*Uttt» p H / -^-&o:taflEtti fctttt^ftT* 
0. pH. i£Jg> «**<0flt|&att-7-f ^ > 

4 2 Hi; 0 g iU'J $ £ ft 3 . 

(3) Arams 

®ilff$fflI!St*T«fc3±fa FLC-4**£2X l 0'fiJT77^^T'if^l 
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f l c - 4 mm&mmmizm aw * >j t v ^ £ icct o 

Jff*fflBS<7)if aSrfToZi. SI«^6P#^H. # >7"4 4 4 6 £f?it LTiifflflgcT) 
AW*U77^-##ft^b<D^ffi£|£^;£. ^<7)m«, 2 5m 1/BWSIT 
Sr#&ig£i££{fci£Lfc. 1 0-4 0 L/HT*ofc. 

«s«©pH(i7. o, «*tt-3 7T;. mmmg.izmiti%mm*<7)mmmmrf 1 

i&*»tttffiK0#:<Daj5£ (ffittiTmg/L) ^ft-5fc©t*5. 

NaCl 6000, KC1 400, 

MgCh 100, MgS04 98. 

NaH 2 P0 4 1 2 5, FeS04-7H 2 0 0. 8. 

ZnS04-7H z O 0. 01, CuSO.-5HzO 0. 001. 

D - 7* ^ □ — 7 2000, D — "7 > 7 — 7 500. 

L-7X/^7=f>ISl!l 2 0 0, D-#^h-7 2 0 0, 

L-77-> 20. 77:;i/-L-^J^i> 5 0 0 , 

L-7X/17^>S 20, L-<f)l**—b 20, 

^'J^> 30, yj x;u- l - s > 5 0 0, 

L — fVO-fv> 10 5, L-'Jy/ 146, 

L-7H^77^> 67, L-tU> 80. 

L - - ^ > 100, L - 7, - > 95, 

L - h U 7" h 7 7 > 25, L-^0->> 64, 

L - A* U > 9 4, n A 7 m 106, 

■7 U v> 5 , n "J >-jg5gj? 2 0 . 

4 . -f y x |> —)l 2 0, 

IKt'J h'^t-f 4, >Jtf7^t*> - 0. 4. 

e )V E > m 1- b V «7 A 110, 7* U -fe n 'J > & " 1500, 

HEPES 1200, N a H C O .i 1800. 

thh?>77x'J> 5, -f > •> 3. U > 5. 

7 i y - JH/ >v K 5 . 

c n si «7 -> je ifii At £ 2 % & in l £ t> <7D * m n Ac. ts ft m * <r> m m * v jm - 7 
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(4) HCV<Dm$k 

u 7 ^ ? - c «t * tzrnm & 7 a a en mm nmw i sppmicitL. ^<db#* 
etcH c vo&sfe&fr r> fz. h c v omvkitn o m izmmwtmi&muwtm&%i m 

SSfttt. «ttCSIFIftJ»#a3ifii« (^>A> v-tl^-T^^^ffi^ 5 . 5CID 
50/ml) 1 in 1 * 1 Ora 1 ©*ij(tl:B»Lftt,OSe««i LT, /W * 

*(»Ji:lIf5BiLft^ff!i»5/H*U7 £ ^ tc&j&-f £ d £ Id J; 9 

2 8 Id L , «rfc^«lfiO^|&&ff ^ d<Jua:< 2 4B#Bg«3IL/t. 
±££E«C L T ifzfzL* m^fi^tt 2 9 - 3 2 t) J8*£lli & Lfc. 

(5) mmmmm^oHc vo&ia 

Hcvi^iii, ±mLfzmft<D&ftT®%*mf®LTfrt>nBWiii%mm 

AACACTACTCGGCTAGCAGTTftO. 

pcRi:fflnt/7<7-(oji$fijiitt, n@a^ - 

CTGTGAGGAACTACTGTCTT. & ^ 
AACACTACTCGGCTAGCAGTTJO. 
Sf§ 2 @ g # , 

TTCAC GCAGAAAGCGTCTAG, & 

- 15 - 



WO 01/14517 



PCT/JP00/0S582 



GTTGATC CAAGAAAGGA C C C~£ tz. 

Ztz. PCRI1 fi^50// 1H, £ttXg* 94t. 459H. 7-- 
U>yil*55t, 4 5»ISI. #fil§«7 Ot. 6 0^|SitLT3 51f^^ 

< ft 0 . i 6 0 g *»SSflEtttiiStlS«fc "5 0 . 1 9 BSl: 1 0 1 ~ 1 0 

hc v RNAii, i o o araiwSs*T-r-3 t«iusftfc. ^^sas 

~2 B CHC Vtf&ttJStlfcOtt. gsflnLfcHC V **aftai L T # it & 

tHcv(o«ai!J t »7i/ftt)«)t#iens. fix, i 6 b B«tecps£tftai 

(6) H C VWJtgSE^J 

2 3BBi:ftlU4nfe , ^J^©HVR (e?T3eiS«, hyper variable 
region) WiSE^I SrsE^fc t Z 5 (#<A^1#BB) , t'J 7^ ^-T9 5% 
<fc*»#£i5ttfc*n — >«:*>,!:*>£. Si&iliifll«t»T5 5 ~ 6 0 % t * i? * -ti 2 
n->Altm-T~3b-ofzo 

^*&^ltC, *&ifa0i];Rtf^>/1>^-<7}#J<hi±&T£3<fc 5 tl LIST. ^ 
l^tf) TRFB (Radial Flow Bioreactor) J ifi m I2^S* <Df&%: £ ^ L T H -5 . 

^ 1 * <£> r/7D->3g[j a , h* -y - , ^- > > 5; - , &^I/->hfx>h(7)itii 
b IhI © t> <D . fttfRADj&>5®JK£ft£? □ - > gc £ .-"ihStfll &#S. 

rwj tifwiiif^CDM^^r^L, TDj 12 <D 0 & £ ^ T . 

«7; / & 62 (7) _h <7) & 3= . HCV(B*>/^HK43tt57S./B?a>&iH£7K 
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nmm 2 

(i) fammunmmm-cnmmx 

1 0 >®(D f l c 4aefisr«jftiwii«ic*abfc. 2%fSB.m^mmm (mmm) s 

0ml/BpuT**Lfci:5. /Ht'JT^-ftCFLC 4 ^BA^<D^^ 
ifi*attfc*lCieJo£i&«i>* 3 0B@l:tt25ppmi; (^3S (A) #BH) % 
1 0 5 BSl:tt 3 5 p pmlCllit. /H tU 7^^-i^W)§Sgi 

, 0 p pm*ii:ft^ft^«kat:. mmum&3 7*CJ:0^-<r(C{£T$ 
* (ft 3 B (A) #$!) , 10 5B§lCli3 0 *C £TTtf 1t. %mW.*(DT 
$>ttte. gfiigitfeil^ 7 5 » g/m 1 W±T^0, MU<F> ffi Witt teH & 

is*tc*sits» ras co . wtmmm (ppm) rut )i7 =■ >mm (us/ 

ml) CDffi&£m3l2 (A) K^T. ^3i (A) <D&Ji%} (O) fi^S? CC) 
£*r<L, m^LEP (•) li&^tigg (ppm) £^L. SmMm (□) 117)^5 
>ig£ (itg/ml) £^T. fig CC) . RtfHfc3fc«& (ppm) \t&M<DB 
£0T^£tl. 7;i/:7S>*K (/ig/ml) tt*i«ii0ti$tlT^5. 
*ittB»SSLTl>5. I(i»$3| (C) l:S$ntl^t*0T*5. 
naiSL-fc^JSW 1 (5) <t [3j & (7) # j£ IC «fc 0 . J^ailgSf&'t 5 CH C Vc7)$£iJ£ 

f»^^?;i31 (B) iCit. Sf§ 3 (B) (D&AW (O) (JRNAili 
(titer) £tkL, SE^En (□) ttHCV-37iaR^8ttT*5;t*SU 
mwfiW (■) HHCV-37Ifil^litt*«:^ft. 131 (B) <D 

^31 (C) fi, eiStfffiGPT (IU/1) . GOT (IU/1) . Rtf 
LDH (IU/1) <Z)#t#£*^. 131 (C) <7)milW (•) HGPT (IU 
/l) £^L. SAEP (O) HGOT (IU/1) ) 7K L > 6 29 A EP (□) tt 
LDH (IU/1) Jito G P T (IU/1) . St^GQT (IU/1) fi £ 
fi|0>g&OT^£n. LDH (IU/1) ti*«!<Difi0T^SnTlr»5. 
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(2) Mrf %mm~t:<D%m& 

m&Lffi%m (mmm 5 0mi/B^ffl^TFLC4ija^A-ft | j7^^- 

A^;WtU7^^-l:h7>^7xi7y 3 >Lt«^ (Tld» (4) #«0 ^ 

g^tc&tt^, tarn (r) » mmmg. (ppm) r&t )i>zr =l >m& Ug/ 
mi) <nm®&%4m (a) Rtfmsia (a) k^t. (a) cut 

7^75 >»« (ug/ml) ttSSttTUfcH. ^41 (A) Rtf|f§5g| 

(A) weAEP (O) (TC) £^kL, HAEn (•) tt&^tig^ (ppm) 
£*L, m 5 EI (A) (DSE^EP (□) 7 ;P :/ = > «JK (<tg/ml) $r^"f . 

si co . Rzfmmmm (ppm) \t&m<» @& o tisti, 7;p7$>&s 

1*314 13 (C) (C) i:*$ntt^ti50-c*s. 

j»ELfc*SJfcfll (5) tl^^W^fel-ck 0 , ^HiigStfffiHCVCtffl 

^«g^^^4s (b) R7jc^5m (b) i-^-t. ^4i <b) RtfWi 5 m 

(B) CD 3ft EP (O) ttRNA^i (titer) £5kL, 6 W ft EP (□) ttHCV- 
37£SS^H!tt*5:<!:5iU HBBftEp (■) tt H C V - □ 7 gfi R tffig 

31 t $40 (B) &^$5i (B) (7DfiJ$ft«RN A7jffi (log, 

^413 (C) Rtf$5l (C) li, tg^^^WG P T (IU/I) . GOT 

(iu/i) » ii;ldh (iu/i) nm®**-?. smh-co s^^si 

(C) CD lift EP (•) BGPT (IU/I) £5kL, 6ftEP CO) UGOT (I 
U/l) ) £^L. aiH^EP (□) liLDH (IU/1) GPT (IU 
/ 1 ) . &I/GOT (IU/1) g ffi 0 ft. LDH (IU/1) 

:o)igt^i:ii^T«. igSiaittmftF^^ 5 a e (i 3 sricrtfTigSL. 
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(A) #{£) . ^©IBI, 5-2 0 p pmT*$^LTOfc 

($50 (A) #10 . 

iSTig^-T3 £ it. *S ifil tit ig 2 % jfii » Ss ill ig *& T . Iff AH Jig 8 & 3fc 10 lg 
ft* l ooaaioSKiictetD. MR-f% z. ttz Hz%m? 5 z. 

(3) «ttffF#&#]<iiflli::«fc 

nnmiO (4) iffi«£LT*ttff&£#]fiiW£«3fe;*-B:. ^M0»J 1 (5) 

;17RNAIJ-Slittl:a:t>t*<. f WiS^filtt^L. 1 0 B § IZ 1 0 

3 -l 0 ( nt-/ml iiict/.tofc («41 (B) #80 . 

CCD^^fC. W^^tRi, SfS-UHCVRNAttftttCttoT 

Cnfc. fc*5, ^JSW 1 Rtf2 (D^ftlCS^^lTt. lltGOT. GPT. 
LDH3?Jff»£<7>ra«<B±#ttS»&ftfc*>ofc ($4g (C) Stfl50 
(C) #!&) . 

(4) ^S^tt^ >l:<t 3 h 7 >X 7 x # -> a 

9 4 7 1 a <£>!S£i4 ? n->RNAJ/HtiJ 7^-1: F7>X7i^-> 3 
>Lfct;i3 (m5ia#HB) , ■X;i/XRNAIJh7>77ii'y3>iii^b 

lCift'>L, 4 4 0 §Cttl O^k'-ZraUil^f/iof^OO, f©i 
57BgtI^^10 4 Df-/ml£T*iiUnt (S5@ (B) #«0 , 1 0 0 B S 

«. i^tt^n->H7 7 (Yanagi et ai., 1998. Proc Nafl Acad Sci U S A. 
Aug 5:94 (1 6) : 8738-43) <75 1 0 u g * . 'J^7x7f >ftC=tD. IBLtSt 
jfamco^^ch little. -BWi:iISih»Th7>77i^'>3>Lfc. fcfc, 

ffi m. <D H 7 7^0^ >t!hnf RNAS&tfltl 0 u g £ O p t i MEM 1 
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ml i:'J*7ii?f >1 50u 1 tifcCig^L 1 5 » Pfl ^ iS K B L . •£ <0 

ig«-brif *<D=i 7^6 {Cif Hn L. 4 4 B IKfc^Cfcofc (2g5 
EI (B) #89) . 371611 ^Si^CiOtlLfc. =fc 0 Jl#: W IBtg-T £ 

7 ? o -^^trt{*:$:J3nx.i) $ <£> ^ - 7 ± <D it (C t Z> . * 

fcfo®mZ&c&®£Lfz&i, H P P A^K?K^^iDT^ t^a. -7±fC&£ Lfc 
v^--tf^^(C J: 0 MKWntfZLI&ZrL* Ctl£ 3 2 3 nmCDJsfjigft* 
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J^t. -CO&j^ 8* Zfttz&$km&*\Z*tiT4 7X h 7 > K R N A (nega 
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SEQUENCE LISTING 

<110> Seishi NAGAMORI 

<120> Method for Proliferating Hepatitis Virus and Apparatus Therefor 
<130> JA904421 

<150> JP 11-233647 
< 1 5 1 > 1999-08-20 

<160> 5 

<210> 1 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<223> primer used for synthesizing cDNA of hepatitic C virus by reverse 
t ranscr ipt i on 

<400> 1 

aacactactc ggctagcagt 20 

<210> 2 
<2 1 1 > 20 
<212> DNA 
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< 2 1 3> Art i f icial Sequence 

<223> primer used for amplifying by PCR hepatitis C virus cDNA 



<400> 2 

c tgtgaggaa c tac tgtc 1 1 20 

<210> 3 
<2 1 1 > 20 
<212> DNA 

<213> Artificial Sequence 

<223> primer used for amplifying by PCR hepatitis C virus cDNA 
<400> 3 

aacactactc ggctagcagt 20 

<210> 4 

<2 1 1 > 20 

<212> DNA 

<213> Art i f icial Sequence 

<223> primer used for amplifying by PCR hepatitis C virus cDNA 

<400> 4 

ttcacgcaga aagcgtctag 20 

<210> 5 
<2 1 1 > 20 
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<212> DNA 

<213> Artificial Sequence 

<223> primer used for amplifying by PCR hepatitis C virus cDNA 
<400> 5 

gttgatccaa gaaaggaccc 20 
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RECORD COPY 
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SAEKI, Norio 

9th floor, Taka-ai Building 

15-2, Nihonbashi 3-chome 

Chuo-ku, Tokyo 103-0027 

JAPON 



Date of mailing (day/month/year) 

15 September 2000 (15.09.00) 


IMPORTANT NOTIFICATION 


Applicant's or agent's file reference 
JA904421 


International application No. 

PCT/J POO/05582 



The applicant is hereby notified that the International Bureau has received the record copy of the international application as 
detailed below. 

Name(s) of the applicant(s) and State(s) for which they are applicants: 

NAGAMORI, Seishi (all designated States) 

MIYAMURA, Tatsuo (for all designated States except US) 

International filing date 21 August 2000 (21 .08.00) 

Priority date(s) claimed 20 August 1999 (20.08.99) 

Date of receipt of the record copy ^ 

by the International Bureau 04 September 2000 (04.09.00) 

List of designated Offices : 

EP lAT.BE^H^DE^DK^S^I^R^GB^GRJE^IT^LU^CNUP^SE 
National :JP,KR,US 



ATTENTION 

The applicant should carefully check the data appearing in this Notification. In case of any discrepancy between these data 
and the indications in the international application, the applicant should immediately inform the International Bureau. 

In addition, the applicant's attention is drawn to the information contained in the Annex, relating to: 



time limits for entry into the national phase 
confirmation of precautionary designations 
requirements regarding priority documents 



A copy of this Notification is being sent to the receiving Office and to the International Sea rching Authority. 



The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 



Facsimile No. (41-22)740.14.35 



Authorized officer: 



Susumu Ku^o 



Telephone No. (41-22)338.83.38 
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iational application No. 

PCT/J POO/05582 



INFORMATION ON TIME LIMITS FOR ENTERING THE NATIONAL PHASE 

The applicant is reminded that the "national phase" must be entered before each of the designated Offices indicated in the 
Notification of Receipt of Record Copy (Form PCT/IB/301) by paying national fees and furnishing translations, as prescribed by 
the applicable national laws. 

The time limit for performing these procedural acts is 20 MONTHS from the priority date or, for those designated States 
which the applicant elects in a demand for international preliminary examination or in a later election, 30 MONTHS from the 
priority date, provided that the election is made before the expiration of 1 9 months from the priority date. Some designated (or 
elected} Offices have fixed time limits which expire even later than 20 or 30 months from the priority date. In other Offices an 
extension of time or grace period, in some cases upon payment of an additional fee, is available. 

In addition to these procedural acts, the applicant may also have to comply with other special requirements applicable in 
certain Offices. It is the applicant's responsibility to ensure that the necessary steps to enter the national phase are taken in a 
timely fashion. Most designated Offices do not issue reminders to applicants in connection with the entry into the national 
phase. 

For detailed information about the procedural acts to be performed to enter the national phase before each designated 
Office, the applicable time limits and possible extensions of time or grace periods, and any other requirements, see the relevant 
Chapters of Volume II of the PCT Applicant's Guide. Information about the requirements for tiling a demand for international 
preliminary examination is set out in Chapter IX of Volume I of the PCT Applicant's Guide. 

GR and ES became bound by PCT Chapter II on 7 September 1996 and 6 September 1997, respectively, and may, therefore, 
be elected in a demand or a later election filed on or after 7 September 1996 and 6 September 1997, respectively, regardless of 
the filing date of the international application. (See second paragraph above.) 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has 
the right to file a demand for international preliminary examination. 

CONFIRMATION OF PRECAUTIONARY DESIGNATIONS 

This notification lists only specific designations made under Rule 4.9(a) in the request. It is important to check that these 
designations are correct. Errors in designations can be corrected where precautionary designations have been made under 
Rule 4.9(b). The applicant is hereby reminded that any precautionary designations may be confirmed according to Rule 4.9(c) 
before the expiration of 15 months from the priority date. If it is not confirmed, it will automatically be regarded as withdrawn 
by the applicant. There will be no reminder and no invitation. Confirmation of a designation consists of the filing of a notice 
specifying the designated State concerned (with an indication of the kind of protection or treatment desired) and the payment 
of the designation and confirmation fees. Confirmation must reach the receiving Office within the 15-month time limit. 

REQUIREMENTS REGARDING PRIORITY DOCUMENTS 

For applicants who have not yet complied with the requirements regarding priority documents, the following is recalled. 

Where the priority of an earlier national, regional or international application is claimed, the applicant must submit a copy 
of the said earlier application, certified by the authority with which it was filed ("the priority document") to the receiving Office 
(which will transmit it to the International Bureau) or directly to the International Bureau, before the expiration of 16 months from 
the priority date, provided that any such priority document may still be submitted to the International Bureau before that date of 
international publication of the international application, in which case that document will be considered to have been received 
by the International Bureau on the last day of the 16-month time limit (Rule 17.1(a)). 

Where the priority document is issued by the receiving Office, the applicant may, instead of submitting the priority 
document, request the receiving Office to prepare and transmit the priority document to the International Bureau. Such request 
must be made before the expiration of the 1 6-month time limit and may be subjected by the receiving Office to the payment 
of a fee (Rule 17.1(b)). 

If the priority document concerned is not submitted to the International Bureau or if the request to the receiving Office 
to prepare and transmit the priority document has not been made (and the corresponding fee, if any, paid) within the applicable 
time limit indicated under the preceding paragraphs, any designated State may disregard the priority claim, provided that no 
designated Office may disregard the priority claim concerned before giving the applicant an opportunity to furnish the priority 
document within a time limit which is reasonable under the circumstances. 

Where several priorities are claimed, the priority date to be considered for the purposes of computing tne i6-montn time 
limit is the filing date of the earliest application whose priority is claimed. 
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To: 

CApici Nnrin 

OMCM, INvJI \\J 

9th floor, Taka-ai Building 
15-2, Nihonbashi 3-chome 
Chuo-ku, Tokyo 103-0027 
JAPON 


Date of mailing (day/month/year) 

06 November 2000 (06.1 1 .00) 




Applicant's or agent's file reference 
JA904421 


IMPORTANT NOTIFICATION 


International application No. 
PCT/J POO/05582 


International filing date (day/month/year) 

21 August 2000 (21.08.00) 


International publication date (day/month/year) 

Not yet published 


Priority date (day/month/year) 

20 August 1999 (20.08.99) 


Applicant 

NAGAMORI, Seishi et al 



1. The applicant is hereby notified of the date of receipt (except where the letters "NR" appear in the right-hand column) by the 
International Bureau of the priority document(s) relating to the earlier application(s) indicated below. Unless otherwise 
indicated by an asterisk appearing next to a date of receipt, or by the letters "NR", in the right-hand column, the priority 
document concerned was submitted or transmitted to the International Bureau in compliance with Rule 1 7.1 (a) or (b). 

2. This updates and replaces any previously issued notification concerning submission or transmittal of priority documents. 

3. An asterisk(*) appearing next to a date of receipt, in the right-hand column, denotes a priority document submitted 
or transmitted to the International Bureau but not in compliance with Rule 1 7.1 (a) or (b). in such a case, the attention 
of the applicant is directed to Rule 1 7.1 (c) which provides that no designated Office may disregard the priority claim 
concerned before giving the applicant an opportunity, upon entry into the national phase, to furnish the priority document 
within a time limit which is reasonable under the circumstances. 

4. The letters "NR" appearing in the right-hand column denote a priority document which was not received by the International 
Bureau or which the applicant did not request the receiving Office to prepare and transmit to the International Bureau, 

as provided by Rule 1 7.1 (a) or (b), respectively. In such a case, the attention of the applicant is directed to Rule 1 7.1 (c) which 
provides that no designated Office may disregard the priority claim concerned before giving the applicant an opportunity, 
upon entry into the national phase, to furnish the priority document within a time limit which is reasonable under the 
circumstances. 



Priority date 



20 Augu 1999 (20.08.99) 



Priority application No. 
11/233647 



Country or regional Office 
or PCT receiving Office 

JP 



Date of receipt 
of priority document 

05 Octo 2000 (05.10.00) 





The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 

Facsimile No. (41-22) 740.14.35 


Authorized officer ^ 

Khemais BRAHMI ^ ~ <- 

Telephone No. (41 -22) 338.83.38 
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Date of mailing (day/month/year) 
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Applicant's or agent's file reference 
JA904421 


IMPORTANT NOTIFICATION 


International application No. 

PCT/JP00/05582 


International filing date (day/month/year) 

21 August 2000(21.08.00) 



1. The following indications appeared on record concerning: 

| X | the inventor | j the agent 



the applicant 



j the common representative 



Name and Address 

NAGAMORI, Seishi 

Jikei University School of Medicine 

3-25-8, Nishi-shinbashi 

Minato-ku, Tokyo 105-0003 

Japan 



State of Nationality 
JP 



State of Residence 
JP 



Telephone No. 



Facsimile No. 



Teleprinter No. 



2. The International Bureau hereby notifies the applicant that the following change has been recorded concerning: 

X the address | | the nationality | | the residence 



□ 



the person 



□ 



the name 



Name and Address 

NAGAMORI, Seishi 
3-42-3, Shiba 
Minato-ku 
Tokyo 105-0014 
Japan 



State of Nationality 
JP 



State of Residence 
JP 



Telephone No. 



Facsimile No. 



Teleprinter No. 



3. Further observations, if necessary: 



4. A copy of this notification has been sent to: 
the receiving Office 



| X | the International Searching Authority 

| j the International Preliminary Examining Authority 



j the designated Offices concerned 
| the elected Offices concerned 

□ 



other: 





The International Bureau of WIPO 
34, chemin des Colombettes 
121 1 Geneva 20, Swrtzerland 

Facsimile No.: (41-22) 740.14.35 


Authorized officer / 

Sean Taylor \ ^ 

Telephone No.: (41-22) 338.83.38 



Form PCT/IB/306 (March 1994) 



003608665 



WO 01/14517 

£^ PCT/J POO/055 

PJ^NT cooperation TREA^p 



From the INTERNATIONAL BUREAU 



PCT 

NOTICE INFORMING THE APPLICANT OF THE 
COMMUNICATION OF THE INTERNATIONAL 
APPLICATION TO THE DESIGNATED OFFICES 

(PCT Rule 47.1 (c), first sentence) 


To: 

SAEKI, Norio 

9th floor, Taka-ai Building 

15-2, Nihonbashi 3-chome 

Chuo-ku, Tokyo 103-0027 

JAPON 

s 


Date of mailing (day/month/year) 

01 March 2001 (01.03.01) 




Applicant's or agent* s file reference 
JA904421 


IMPORTANT NOTICE 


International application No. 

PCT/J POO/05582 


International filing date (day/month/year) 
21 August 2000(21.08.00) 


Priority date (day/month/year) 

20 August 1999 (20.08.99) 


Applicant 

NAGAMORI, Seishi et al 



1. Notice is hereby given that the International Bureau has communicated, as provided in Article 20, the international application 
to the following designated Offices on the date indicated above as the date of mailing of this Notice: 

KR,US 



In accordance with Rule 47.1 (c), third sentence, those Offices will accept the present Notice as conclusive evidence that 
the communication of the international application has duly taken place on the date of mailing indicated above and no copy 
of the international application is required to be furnished by the applicant to the designated Office(s). 

2. The following designated Offices have waived the requirement for such a communication at this time: 
EP,JP 



The communication will be made to those Offices only upon their request. Furthermore, those Offices do not require the 
applicant to furnish a copy of the international application (Rule 49.1 (a-bis)). 

3. Enclosed with this Notice is a copy of the international application as published by the International Bureau on 
01 March 2001 (01.03.01) under No. WO 01/14517 

REMINDER REGARDING CHAPTER II (Article 31(2)(a) and Rule 54.2) 

If the applicant wishes to postpone entry into the national phase until 30 months (or later in some Offices) from the priority 
date, a demand for international preliminary examination must be filed with the competent International Preliminary 
Examining Authority before the expiration of 1 9 months from the priority date. 

ft is the applicant's sole responsibility to monitor the 19-month time limit. 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 
right to file a demand for international preliminary examination. 



REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the applicant wishes to proceed with the international application in the national phase, he must, within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important information on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/IB/301 (Notification of Receipt of Record Copy) and Volume II of the PCT Applicant's Guide. 



The International Bureau of WIPO 


Authorized officer 






34, chemin des Colombettes 


J. Zahra 




1211 Geneva 20, Switzerland 




Facsimile No. (41-22) 740.14.35 


Telephone No. (41-22) 338.83.38 




Form PCT/IB/308 (July 1996) 




3855840 



pI^nt cooperation trea' 



PCT/J POO/05582 



From the INTERNATIONAL BUREAU 



PCT 

INFORMATION CONCERNING ELECTED 
OFFICES NOTIFIED OF THEIR ELECTION 

(PCT Rule 61 3) 


To: 

SAEKI, Norio 

9th floor, Taka-ai Building 

15-2, Nihonbashi 3-chome 

Chuo-ku, Tokyo 103-0027 

JAPON 


Date of mailing {day/month/year) 

01 March 2001 (01.03.01) 




Applicant's or agent's file reference 
JA904421 


IMPORTANT INFORMATION 


International application No. 

PCT/J POO/05582 


International filing date (day/month/year) 

21 August 2000 (21.08.00) 


Priority date (day/month/year) 

20 August 1999 (20.08.99) 


Applicant 

NAGAMORI, Seishi et al 



1. The applicant is hereby informed that the International Bureau has, according to Article 31 (7), notified each of the following 
Offices of its election: 

EP :AT f BE f CH f CY # DE # DK,ES,FI,FR,GB,GR,IEJT,LU,MC / NL / PT / SE 
National :JP,KR,US 



2. The following Offices have waived the requirement for the notification of their election; the notification will be sent to them 
by the International Bureau only upon their request: 

None 



3. The applicant is reminded that he must enter the "national phase" before the expiration of 30 months from the priority date 

before each of the Offices listed above. This must be done by paying the national fee(s) and furnishing , if prescribed, a 
translation of the international application (Article 39(1 )(a)), as well as, where applicable, by furnishing a translation of any 
annexes of the international preliminary examination report (Article 36(3)(b) and Rule 74.1). 



Some offices have fixed time limits expiring later than the above-mentioned time limit. For detailed information about the 
applicable time limits and the acts to be performed upon entry into the national phase before a particular Office, see Volume II 
of the PCT Applicant's Guide. 



The entry into the European regional phase is postponed until 31 months from the priority date for ail States designated for 
the purposes of obtaining a European patent. 



The International Bureau of WIPO 


Authorized officer: 






34, chemin des Colombettes 


J. Zahra 




1211 Geneva 20, Switzerland 






Facsimile No. (41-22) 740.14.35 


Telephone No. (41-22) 338.83.38 
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213- Artificial Sequence 
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aacartactc ggctagcagt 
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•2 1 2 ■ DNA 
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•213/ Artificial Sequence 

•2 23/ primer used for amplifying 

• 4 00 2 

c t g t gaggaa c I ac t g t c 1 1 

•210- 3 

• 2 1 1 • 2 0 
•212- I) N A 

•213- Artificial Sequence 

•'2 2 3- primer used for amplifying 
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aacactactc ggctagcagt 

•• 2 10- 4 
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• 2 1 2 • DNA 

•213- Artificial Sequence 

•223- primer used for amplifying 
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ttcaegcaga aagegtctag 

•210- 5 
•211' 2 0 



by PCR hepa t i t i s C virus cDNA 
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by PCR hepa t i t i s C virus c DNA 
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by PCR hepatitis C virus cDNA 



20 
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2 12!' DXA 

2 13* Artificial Sequence 

223' primer used for amplifying by PCR hepatitis C virus cDNA 
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gttgatccaa gaaaggaccc 20 
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Amendment under Article 34 of the PCT 



(Received on 13 April 2001) 



Written Amendment 

(Amendment under the Provision of Article 1 1 in JAPAN) 

To: Ms. Eriko Suzuki, the Examiner of the JPO 



1. Indication of International Application: PCT/J POO/05582 

2. Applicant: 

Seishi Nagamori 

3-42-3, Shiba, Minato-ku, Tokyo 105-0014 JAPAN 
JAPAN 
JAPAN 



Name 
Address 
Nationality 
Address 

3. Representative: 

Name Norio Saeki, Patent Attorney (Reg. No. 10266) 

Address 9th Floor, Taka-ai Building, 

15-2 Nihonbashi 3-chome, Chuo-ku, Tokyo 

103-0027 JAPAN 

4. Object to be Amended: 

Claims 

5. Content of the Amendment: 

In claim 5 of page 25, 'HCV' 1 is amended to read "hepatitis type C virus 
(HCV)'\ and " claim 5" is amended to read " any one of claims 1 to 4". 

In claim 15 of page 26, * k A method for proliferating a cell with low adhesivity, 
characterized by making a liquid culture medium flow around the periphery of a carrier 



• # 



capable of immobilizing thereon the cell with low adhesivity in a culture vessel placing 
therein the carrier, and immobilizing and proliferating the cell with low adhesivity on 
the carrier." is amended to read "A method for proliferating hepatocyte, characterized 
by immobilizing hepatocyte on a particulate porous carrier and allowing a liquid culture 
medium to flow from the periphery of a radial flow type main bioreactor unit placing 
therein the particulate porous carrier toward the center thereof, to proliferate the 
hepatocyte on the particulate porous carrier.". 

In claim 18 of page 26, "the cell with low adhesivity" is amended to read "the 
hepatocyte". 

Claims 17, 19 and 20 of page 26 are canceled. 

6. List of the Document Attached: 

Page 25 to 26 (Claims, Japanese Specification) 



m # 



CLAIMS (Amended) 

1. A method for proliferating a hepatitis virus, characterized by 

making a liquid culture medium flow around the periphery of a carrier being 
placed in a culture vessel and capable of immobilizing a cell with low adhesivity 
thereon, 

immobilizing and proliferating the cell with low adhesivity on the carrier, and 
allowing the cell under culture to be infected with a hepatitis virus to 
proliferate the hepatitis virus. 

2. A method according to claim 1, where the carrier is a particulate porous carrier. 

3. A method according to claim 1 or 2, where the cell with low adhesivity is 
hepatocyte. 

4. A method according to any one of claims 1 to 3, where the cell with low 
adhesivity is an established cell. 

5. (Amended) A method according to any one of claims 1 to 4, where the hepatitis 
virus is hepatitis type C virus (HCV). 

6. A method according to any one of claims 1 to 5, where the flow of the liquid 
culture medium around the periphery of the carrier is a flow from the outer periphery of 
the culture vessel toward the center thereof. 

7. A method for proliferating a hepatitis virus, characterized by 

allowing hepatocyte maintained in a radial flow type hepatocyte bioreactor to 
permit a liquid culture medium to flow from the periphery of the main bioreactor unit 
placing therein a particulate porous carrier immobilizing thereon the hepatocyte toward 
the center thereof, to be infected with a hepatitis virus, and 

continuously allowing the liquid culture medium to flow from the periphery of 

-3 - 
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the main bioreactor unit toward the center thereof to culture the hepatocyte to thereby 
proliferate the infectious hepatitis virus in the hepatocyte. 

8. A method according to claim 7, where the hepatocyte is of an established cell 
line. 

9. A method according to claim 8, where the established cell line is the FLC-4 
line (FERM BP-5165). 

10. A method according to any one of claims 7 to 9, where the infection with the 
hepatitis virus is carried out by adding the hepatitis virus to the liquid culture medium, 
the method being characterized by 

a step of adding the hepatitis virus to the liquid culture medium and 
subsequently circulating the culture medium used under no supply of any fresh one of 
the culture medium, and 

a step of subsequently stopping the flow of the liquid culture medium and 
circulating the culture medium used under no supply of fresh one of the culture 
medium. 

11. A method according to any one of claims 7 to 10, characterized in that the 
supply velocity of fresh one of the culture medium and the supply velocity of oxygen 
are increased more than those velocities till then, prior to the addition of the hepatitis 
virus to the liquid culture medium. 

12. A method according to any one of claims 7 to 11, where the hepatitis virus is 
hepatitis type C virus. 

13. A proliferation apparatus of a hepatitis virus, characterized in that the apparatus 
is a radial flow type hepatocyte bioreactor having 

a main bioreactor unit capable of allowing a liquid culture medium to flow 
from the periphery to the center thereof. 
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a liquid culture medium supply conduit supplying the liquid culture medium to 
the periphery of the main bioreactor unit, 

a particulate porous carrier placed in the inside of the main bioreactor unit to 
immobilize hepatocyte thereon, and 

a liquid culture medium discharge conduit positioned in the inside of the main 
bioreactor unit for discharging the liquid culture medium from the main bioreactor unit. 

14. A proliferation apparatus according to claim 13, which is a proliferation 
apparatus of hepatitis type C virus. 

15. (Amended) A method for proliferating hepatocyte, characterized by 

immobilizing hepatocyte on a particulate porous carrier and allowing a liquid 
culture medium to flow from the periphery of a radial flow type main bioreactor unit 
placing therein the particulate porous carrier toward the center thereof, to proliferate the 
hepatocyte on the particulate porous carrier. 

16. A method according to claim 15, where the proliferation is three-dimensional 
proliferation. 

17. (Canceled) 

18. (Amended) A method according to claim 15 or 16, where the hepatocyte is an 
established cell. 

19. (Canceled) 

20. (Canceled) 
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